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INTRODUCTION 

Endotracheal intubation, although known as 
early as seventeenth century, is no doubt a boon to the 
present day anaesthesiologists » No matter whether 
used for administration of anaesthesia or as a life 
saving procedure, in intensive therapy unit, this 
technique ensures a flawless respiration which is the 
chief concern of anaesthetist during anaesthesia and 
intensive therapy. 

Apart from so many glittering advantages, 
that it provides, endotracheal intubation is also 
not unassociated with >reveral major and minor complications 
and side effects. These side effects have been reported 
almost about a century after the introduction of this 
technique in clinical practice. 

The so called postoperative "sorethroat syndrome” 
is still the problem and so many modifications in endotracheal 
tube design have been made by various workers now and then, 
without encouraging results. This syndrome, seen in the 
postoperative period is characterised by sorethroat, 
hoarseness of voice and difficulty in swallowing. Tiue 
etiology to this problem has so far been eluding the 
anaesthetist, although several factors have been blamed 
as possible culprits. These factors which include infection, 
reaction to the material of tube, dry gases, local 
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anaesthetics, pressure of tubal cuff on tracheal wall, effect 
of humidification on inspired gases, effect of lubrication 
etc., have all been studied by various workers showing 
conflicting results. Even after so many improvement in 
endotracheal intubation technique and various modification 
in endotracheal tube design, the prevention of this problem 
has yet not been derived at conclusively. 

Various workers have also studied the effect of 
nitrous-oxide diffusion into endotracheal tube cuff and 
found over-expansion of cuff due to diffusion of nitrous- 
oxide into cuff leading to increase cuff tracheal contact 
area, causing enhanced incidence of postoperative sorethroat. 
Several workers have given different methods to eliminate 
this problem of nitrous oxide diffusion into cuff. 

Effect of lubrication of endotracheal tubes on the 
incidence of postoperative sorethroat is also contraversial , 
Different workers have given different views about the effect 
of lubrication on the incidence of postoperative sorethroat. 
It is only a mechanical advantage that lubrication provides, 
while others says about the effect of local anaesthetic 
that the lubricants contain in it. So varying are the results 
about the effect of lubrication on the incidence of 
postoperative sore-throat, that it becomes genuine to study 
the effect of the same. 

Minimum study is carried out about the effect of 
tube on the incidence of postoperative sorethroat. Various 
workers have given conflicting results about the effect of 


material of tube on the incidence of postoperative 
sorethroat, so it is also included in the present studyo 
Same is the situation about the effect of type 
of cuff on the incidence of postoperative sorethroato 
Various workers have given different views about type of 
cuff to be used to minimise the incidence of postoperative 
sorethroat. Whether cuffed tube increased or decreas^the 
incidence of postoperative sorethroat, is also contraversial o 
So effect of cuff on the incidence of postoperative 
sorethroat is included in the present studyo 

There is also not so extensive study of type of 
inhalational agents used during anaeathesia, on the incidence 
of postoperative sore throat. But Ether is taken as agent 
used in the present study to eliminate the variable of type 
of inhalational agents used. Some workers have studied and 
given results that incidence of postoperative sorethroat 
is maximum when ether is used as sole inhalational agents. 

To summarise# the basic aim of the present study 
is to look into the following factors# as to how they affects 
the incidence of postoperative sorethroat - ^ 

1, Endotracheal tubes made up of different material, 
2 ^ Lubrication, 

3, Cuffed tubes & plain tubes. 
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REVIEW OF LITERATURE 

Endotracheal intubation has firmly established 
its place in modem anaesthetic practice and also in 
resuscitation. Time and again various workers have reported 
changes in larynx and trachea, both micro and macro-scopic 
after a long intubation period. 

Laryngeal complications of endotracheal anaesthesia 
are divided into major and minor groups by Wolf son C1958) 
who presents a complete review of the literature on both 
major and minor seguelae. 

Briefly major sequelae include granuloma formation* 
contact ulcer, subglottic membrane, subglottic oedema, 
tracheitis, haemorrhage of vocalcord, oedema of cord, 
larynx or trachea. Paralysis of vocal cords and perforation 
of trachea or oesophagus . Case reports of granulomai 
formation and contact ulcer appear most frecpently in 
the literature, whereas the other complications are 
bizzare and unusual o 

Minor complications of endotracheal anaesthesia 
are, on the other hand of common place occurrence. Minor 
sequelae reported in several series include mild and 
severe sorethroats, hoarseness, pain and difficulty in 
swallowing, pharyngeal ulceration and aphoniai. 




HISTORY 


C* Kite of Gravesend described oral and nasal 
intutbation for resuscitation of the appaarently drowned 
in 1788^ Intubation from the neck# through a tracheostomy 
wound, was performed in 1858 by John Snow in anaesthetizing 
animals* Trendelenberg (1844-1924) used the mehtod in man 
in 1871, occluding the trachea by an inflatable cuff. 

Wm, Mac Ewen of Glasgow in 1878 passed a tube 
from the mouth into the trachea^ using his fingers as 
a: guide in the conscious patients. Karl Maydl of Prague 
employed the tube of Joseph P o'Dwyer of cleneland, 
designed for the treatment of laryngeal diptheria in 
anaesthesia (1893) . 

In 1907 Bathelemy and Dufour of Haney, Prance 
used insufflation endotracheal technique in men using 
chloroform. Elslerg & others in 1909 applied, in-sufflation 
endotracheal anaesthesia by tube in man. 

Alfred Kirstein of Berlin and Gustav Killian 
of Freiberg - The original bronchoscopist-Pioneered 
direct laryngoscopy in 1895 and 1912 respectively and 
chevalier Jachson of Philadelphia published ® book on 
the subject in 1907, This popularized direct larangoscopy. 
First blind nasal intubation was performed by Stanley 
Rowbotham of London (1920). 
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Inflatable cuffs have been used for many years ^ 
but were reintroduced by waters and guedel in 1928 . 

A. pilot balloon was described in 1893 by Eisenmenger 
and was reintroduced by Langton Hewer in 1939. 

Before the days of muscle relaxants, blind 
nasal intubation was very popular as it was usually 
quicker than direct vision orsl intubation when intubation 
agents were ail that were available. Indirect laxyngoscopy 
with a:, laryngeal mirror was pioneered by Manuel Garcia# 
a teaoher of singing in London in 1855. 

In recent years the attitude to intubation 
has altered radically because the. use of muscle relaxants 
and especially the use of suxamethonium has made 
intubation relatively easy# cgiick and atrsaamatie. 

The use of muscle relaxants has greatly increased 
the need for intermittent positive pressure ventilation 
and this is more satisfactorily carried out if the 
patient is first intubated. 

ENDOTRACHEAL TUBES - The traditional tubes are the wide 
bore Magill tubes of mineralized rubber. They can be used 
for either nasal or oral intubation# the latter having 
thicker walls. The number of tube corresponds to the 
internal diameter gf millimeteres . Other tubes are made 
of semirigid material. The portex plastic tube (Polyvinyl 
chloride) being useful (Eustac B.R. et al 1969) . 
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Another type of tube is made of a spiral coil of nylon 

embedded in latex to prevent biiiking (Hollinger ToHo 

et al 1944). The oxford or inverted L-Shaped tube 

(Allop A.F. 1955),, has two limbs which are shaped to the 

passage from the mouth to the trachea and so can not Kink, 

even when the head is fully flexed. Its internal diameter 

is the same throughout but the thickness of that pairt which 

lies in the mouth and pharynx is twice that of distal paart. 

The tube can be passed between the cords as it is or else 

on a curved stylet or ai long gum elastic introducer. 

Inflatable cuffs can be incorporated with the tubes « 

Tubes should be cleaned with soapy water outside 

and inside with test-tube brusho Heating to 75®C for 

10 raino (Pasteurization) will Kill vegetative organisms 

which are potentially harmful, although relatively 

harmless spores will not be Killed. Rubber tubes can be 

autoclaved upto six times without much deterioration. 

Disposable tubes are very costly for use. Tubes may be 

supplied already sterilized by gamma ray . Tubes can 

<x 

be dipped in Gluta^de-hyde (Cidex 2%) for 30 min* > for 
sterilization after cleaning. 

IIJFLATAFLE CUFF - Tubes, with internal diameters in the 


larger sizes can be supplied with inflatable cuffs 



Cuffs are used to ensure air tight tracheal anaesthesia 
iastead of phaEryngeol gauze packing « The Hewer pilot balloon 
shows the state of the cuffo When it is hidden in the 
tracheae There is the danger, when using the cuff, of 
causing sloughing of tracheal mucosa. The pressure in the 
cuff when comfortably inflated may be 120-180 mm of Hg but 
this does not correspnd to the pressure applied to tracheal 
mucosa . 

Cuffs should not be inflated to a pressure 
greater than that needed to prevent audible leakage of 
gas when the reservoir bag is compressedo 

Various cuffs exert different pressures 
(Mackenzie CoF* et al 1976). The integrity of inflatable 
cuffs must always be tested before use. Sepaaration of 
cuffs at their margin has been reported, leading to leaks. 
Nitrous Oxide has the ability of diffusing into air 
inflated latex cuffs and may thus cause over, expansion and 
trauma to mucosa (Stanley T.H, et al 1974). 

As cuffs prevent leakage between the wall of the 
trachea and outer wall of the tube, they are useful in 
interiiittent positive pressure ventilation. They also 
prevent gastric contents, blood, mucus and vomitus from 
entering the lungs and so are essential in intestinal 
obstruction with regurgitant vomiting and in operation 
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IiUBRICANTS - To intnbate atrasamaticaily, the tube and 
laryngoscope should be smeared with either a greasy or 
water soluble lubricant o A local analgesic can be incorporated 
such as lignocaine 2-4% while soft yellow paraffin is 
the better lubricant for blind nasal intubation, its water 
soluble substitutes will not cause Pneumonitis, if they 
reach the lungs «, An analgesic - containing lubricant will 
increase tube tolerance and reduce the incidence of 
extubation spasm after short operations o Solutions and 
viscous are better than jelly, 

HISTORY OF POSTOPERATIVE SORETHROAT 

In 1950 Wylie found in ai series of 100 patients 
that 70 patients complained of sorethroat upon direct 
questioningo In 1951 Baron and Kohlmoos two Otolaryngologists 
reported that everyone in a series of 80 patients complained 
of SB mild sorethroat lasting at least 24 hours following 
endotracheal intubation. In 1958 Wolf son, in aa review of 
521 patients, found that 18,4 percent complained of 
sorethroat when questioned directly. In 1960 Conway and 
his groups found in 642 patients that incidence of 
sorethroat was 38,2 percent when the patients were 
questioned directly, Hortsell et ad. (1964), reported 
that postoperative sorethroat in 400 patients as 5,7 percent. 
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Loeser et al (1976) o Loesei^Machih et ai (1978a) reported 
sorethroat and hoarseness in 24-65 pereents of patients 
intubated with cuffed tubes « 

Various foECtors have been blamed for postoperative 
sorethroat o 

POSTOPEBATIVE SORETHROAT 

DEFINITIQM AtTO CLIHICAli FEATURES - A patient was considered 
to have a sorethroat if he complained of this either 
spontaneously or upon enquiry, postoperative sorethroat 
syndrome consists of scratchy feeling in throat, loss 
of voice, hoarseness and stridoro Sorethroat may be 
divided into mild or severe<, A mild sorethroat was 
arbitrarily defined as one which lasted for one or two 
days only, unaccompanied by loss of voice or hoarseness 
or stridoro A severe sorethroat was defined as one which 
was accompanied by loss of voice or hoarseness or stridor 
or one which lasted for three days or more (Conway CoM*, 
et ai 1960) * 

FACTORS IMFLUENGING INCIBEHCE OF SORETHROAT - True etiology 
to this common problem has so far been eluding the 
anaesthetists, although several factors have been blamed as 
possible culprits o These factors include infections, 
reaction to the material of tube, dry gases, local 



anaesthetists, Itibrication, pressure of tubal cuff on 
tracheal wall etCo contributory factors which can lead 
to incidence of postoperative sorethroat syndrome include- 
unsterilized endotracheal tube# traumatic laryngoscopy# 
pharyngeal airway# Pharyngeal throat gauze packing# 

Ryle's tube# type of muscle retaxants used for intubation# 
skill of anaesthetist^dif f icult intubation# extent of 
movement of patient's head after in-tubation type of 
lubricant used on endotracheal tube# single or repeated 
application of lubricant# sex, 

SEX - There is highet incidence of sorethroat in females 

(Wolf son 1958# Hortsell & Stephen 1964# Jensen et al 

1982# Shah & Mapleson 1984)#Gard & Gruickshahk (1961)# 

noted higher incidence in woman (56%) as compared with men 

(33%) o Wolf son (1958)# reported in 26o9% of females and 

14o^ of males. Wolf son noted this due to higher incidence 

of contact ulcer and granulomaa formation in the female. 

■t 

Aliens en et al showed that women were more likely to 
develop sorethroat after intubation than men# at possible 
relationship between differences in cuff— trachea, contact 
area is postulated. 

Hortsell and Stephen (1964)# noted complaint 
of sorethroat three time more frequently in females 
than in males. Conway et al (196©)# found no difference 



in laale and female on incidence of sorethroaf:© 


^SOGASTRIC TUBE - Conway et al (1960)# found that sorethroat 
occurred twice as often in patients in whom a nasogastric tube 
was utilized© Gard and Cruickshanh (1961)# reported 
effect of Levin tubes on incidence of sorethroat# with 
Levin tubes 48% and 43% without Levin tubes had complaints# 
he further noted that traumai due to oesophogeal txibes 
does not become severe enough to cause symptoms until 
second or third day post-operative and becomes progressively 
worse after that time© Hortsell and Stephen (1964)# 
reported that incidence of sorethroat was doubled when 
nasogastric tube was employed© 

.However Hortsell and Stephen (1964)# further 
noted in a small series of patients who were anaesthetized 
by mask only# with nasogastric tubes in place and found 
no complaints of sorethroat and he further noted effect of 
nasogastric tube on incidence of sorethroat# as 
etiological factor is not clear. 

TRAUMA . - Trauma at the time of intubation often is 
believed tobe related to development of sorethroat 
(Hortsell and Stephen 1964)# Traumai may be produced 
by laryngoscope or by manipulation of endotracheal 
tube indifficult intubation. Hortsell and Stephen noted 
that traumatic intubation did not increase the incidence 
of sorethroat significantly© 
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GCUSHIKfG AMB BACKING - Sorethroat developed almost twice 
as frequently in patients who had bucking episodes with 
the endotracheal tube in place (Hortsell and Stephen 1964), 
same author further reported no cause and effect retationship 
in this respect# 

TQPICMi AMft.LGESIA. - Conway (196G), found no difference 
when a topical an^esic was applied# Card and Cruickshank 
(1961), reported that a; local spray to the larynx 
before intubation did not appear to alleviate sorethroat, 
but it did make far smoother anaesthesia, as it prevented 
bucking movements at the time of onset of the operation, 
before the lubrication had time to work, Hortsell and 
Stephen (1964), reported an increase in incidence of 
sorethroat among the group who received topical, analgesia. 
They had given no explanation for the finding. They further 
noted that incidence of sorethroat was greater when the 
anaesthetic gas applied by transtracheal route than 
when it was instilled directly into the trachea in an 
atraumatic manner through the larynx, 

PmRYNBEAL GAUZE PACKING - Conway et al (1960), noted 
that ins^ion of gauze pharyngeal pack moistened with 
water was associated with a high incidence of sorethroat. 



MUSCLE REIAXANTS -• CoHway et al (1960), reported that 
there was not statistically significant difference 
between incidence of sorethroat after snxamethoninm 
and that after gallamine tri— ethiodide and tnbocmrarineo 
They further reported a trend toward a greater frequency 
of sorethroat after suxamethonium and lesser frequency 
after gallamineo They have given possible explanation for 
this is that the relaxation provided by gallamine unlike 
suxamethonixmi does not wear off rapidly and thus does 
not expose a lightly anaesthetized patient to the risk 
of bucking on at endotracheal tube* The increaeed incidence 
of sorethroat after suxamethonium may be a part of 
muscle pain syndrome (Conway et al 1960), Gallamine 
might be expected to provide slightly better intubating 
conditions than d-tubocurarine as its onset of action is 
more rapid® 

Capan and Colleagues (1983), have shown a much 
higher f incidence of sorethroat when *uxamethonium was 
used than when it was not, in finale patient who were 
not intubated and not paralysed with a non-depolarizing 
neuromuscular blocking drug® 

But Shah and Mapleson (1984), showed no marked 
difference between suxame-thonium group of patient on ^ ^ 
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iacidenGe of postoperative sorethroat and deduced that 
striking difjEerence from the results of Capaa and co-workers 
(1983), must he attributed to some difference in 
experimental or patient population-transatlantic 
differences in response to neuro-muscular blocking 
drugs (Katz et al 1969), 

POSITION AND HEAD MOVEMENT - Gard and Criuckshaiak (1961) 
reported that of their patient, only sorethroats 
when there had been little or no head movement, whereas 
58% comi^ined when there had been frequent head movement 
and 53%, when the patient had been turned to prone 
position, 

DIFFICULT INTUBft.TIOH - toong the commaner cause of 
difficulty of intubation case a bull neck, prominent 
incisor teeth, a stiff neck and laryngeal and masseter 
spasm, Conway et al (1960), found no increased incidence 
of sorethroat with :these^ factors. - 

EFFECT OF LUBRICATION - Practical aspect of lubrication 
of endotracheal tube is important and it is studied 
by Gard and Cruickshank (1961), they have shown that 
creams are generally more desirable then jellies, because 
jellies tend to dry out quickly and become hard and 
sticky on the endotracheal tubes when applied any length 



of time prior to operationo Cream persist roughly 30 to 
50 minutes and jellies 15 minutes o Same authors have also 
studied about the influence of the various types of 
lubricants and their single or repeated application on 
incidence of sorethroats following intubation « 

Card and Cruickshank (1961) have shown that 
lowest incidence of complications occurred with one 
application of pramoxine cream that is 35% as opposed to 
43% pramoxine jelly, 54% for K-Y jellyo The 38% incidence 
of complications with repeated use of K— Y jelly is 
probally not significant according to same authors 
because of the small nximber of cases involved,, According 
to Card and Cruickshank repeated Imbrication to overcome the 
piston action of the endotraeheal tubes did not significantly 
lower the incidence of sorethroat except with K-Y jelly 
when the percentage dropped from 54% to 38% on repeated 
applicationo 

Conway et al (1960) reported that use of local 
analgesic or other lubricants on the tube did not alter 
the incidence of sorethroat except in the case of Ginchocaine 
ointment which was associated with the high incidence of 
sorethroat* They further reported that this may be due 
partly to the greasy base of the preparation used, which 
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laigxit dissolve some irritant. snJastance ^oen the rubher of 
endotracheal tube© 

Bat Winkel and Knudsen (1971) have shown that 
patients might benefit frcmi lubricaMon of tracheal tabes 
with 1% Cinchocaine jelly. 

According to Jensen et al (1982) Lnbrication 
of traeheal tubes provides no advantage in terms of 
reducing sorethroat after operation. 

Loeser# Stanley et al (1980) reported that 
lubrication with 4% lighocaine jelly containing polyethylene 
and propylene glycol was associated with increased complaints 
after operation. 

Christine Stock and Downs (1980) studied effect 
of lubrication of endotracheal tubes with many lubricants 
which include-water soluble jelly, normal saline solution), 
lidocaine 2 % jelly and lidocaine 1^ ointment. They concluded 
that patients who received lubricated tubes complained 
of sorethroat and hoarseness to the same extent as those 
who received non-lxibricated tubes. In addition the presence 
of lidocaine in the endotracheal tTibe did not alter the 
incidence or severity of sorethroat or hoarseness when 
compared with those who received tubes prpared with 
lubricants and which did not contain lidocaine. 


Lund and Laos (1965)# found the incidence of 
sorethroat significantly decreased with a viscous lidocaine 
ointment compared with less viscous lubricant with or 
without local anaesthetic agents added. 

Therefore investigators who used reusable 
rubber latex or plastic tracheal tubes did not agree 
in their quest for a lubricant that would consistently 
decrease the occurrence of sorethroat, 

Loeser and co-workers (1980), reported that 
compared with non- lubricated cuffed endotroeheal tubes 
uncuffed lubricated endon oefeal tubes provide no advantage 
in decrasing incidence of sorethroat. However these 
investigators did not examine the incidence of sorethroat 
complained when cuffed endotroeheal tubes were lubricated, 
Christine and Stock (1980), found no significant 
difference in incidence or severity of sorethroat based on 
the type of lubricants used on tracheal tubes or based on 
the presence or absence of lidocaine in the lubricant. 
Infact they reported that there was no difference in the 
incidence or severity of sorethroat in patients who were 
intubated with dry tubes compared with those intubated 
with lubricated tubes. 

Many investigators have reported that intubation 
was mechanically easier when some form of lubrication 
was applied to the tube. 
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DEFIN gPIONS - Cmffs mostly used in anaesthesiology are 
built-in the and slip-on cuffSo 

E.ESIDUAL VOLUME - The amount of air which can be 
withdrawn from the cuff after it has been allowed to 
assume its normal shape in the natural intratracheal 
position with the inflation tube exposed to atmospheric 
pressure o 

CUFF INFIiATION VOLUME - The volume added to residual volum® 
to abolish leak during IPPV, 

INTRA CUFF PRESSURE - Pressure measured at the stated cuff 
inflation volume using Statham p-23-H Transducer (fluid 
filled) connected to the cuff inflation tube (air filled) 
via a three way stop cock, 

TRACHEAL WALL PRESSURE - Pressure exerted laterally by the 
cuff on the head of an oil filled extension of Statham 
p-23-H pressure transducer which was implanted in the 
anterior tracheal wall. 

SLOPE PRESSURE - The tracheal wall pressure produced in by 
inflating the cuff, 1ml beyond the no leak inflation volume. 

EFFECT OF CUFF - Conway et al (i960) , noted high incidence 
of sorethroat, when non-cuffed tubes were used. They have 
given a possible explanation for this is thf.t the inflated 
cuff anchors the tube in the trachea, so that movement of 


the tube relative to the trachea is unlikely to occur. 
Mon-cuffed tubes may move freely in the trachea, larynx 
and Pharynx in response to movement of the patient's head 
or to respiratory movement. 

According to Kamen and Wilkinson (1971) direct 
pressure from a distended balloon on the tracheal wall 
is the major etiologic factor in tracheal injury. The 
length of time, over which the pressure is maintained, 
contributes to the severity of injury. The safe pressure 
that the cuff may exert against the tracheal wall is a 
pressure that does not obliterate capillary blood flow 
that is less thap 20mra of Hg, Tracheal cuffs in common use 
are not satisfactory for long-term application because 
of the excessively high pressure needed to produce an air 
tight seal. 

Cooper et od. (1969) , showed that a standard 
cuffed endotracheal tube inflated to a point which prevent®d 
air leakage while a patient was ventilated at 20-25cm 
had intraluminal pressure of 180-250mm of Hg and c-t pressure 
of 2GGmm of Hg, 

Foam filled cuff of Kamen and Wilkinson (1971), 
exert pressure against tracheal wall less than those 
necessary to produce tissue necrosis and it is atratiraatic 
and can be used in full stomach because cuff is rapidly 
self-inflating when the negative pressure is released* , 


cause upper airway obstruc’tion aad txama in intubate(a. patients. 

According to Tenney et al (1953), and Eger and 
tiaidmen (1965), have shown that an enclosed gas filled sx^ace 
in the body will expand if it contains a gas (nitrogen) 
which is less soluble in blood than the gas respired 
(Nitrous-Oxide), 

An air inflated endotracheal tube cuff withirin 
the trachea represents a gas filled pocket in the body, 

Stanley et al (1974) , reported that Nitrous-Oxide 
diffuses in to cuff of latex endotracheal tube, same' author 
also have quantitated the cuff volume changes and rates at 
which they occur during ®q)osure to various concentration 
of nitrous oxide. 

Both Tenney et al (1953), and Eger and Saidman (1965), 
reported that two main factors govern the rate at which 
increase in volume take place in gas enclosed space in the 
body,: ■ 

1, The rate increases when the blood flow to the space 

or the blood flow space volume ratio increases. 
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2. The rate increases as solubility of respired gas 

in the blood increases,, 

Other factors which influences rate '|dif fusion 
through a seraipermeable maaabrane and might effect the 
rate at which nitrous-oxide or any other respired gas moves 


into an enclosed gas filled space include - 

- Temperature 

- Gram molecular weight of respired gas 

- Its permeability through or solubility in the 
tissue making up the wall of the space, 

- The pressure differential of the respired gas 
across this wall 

Stanley et al (1974), reported that cuff wall 
thickness, partial pressure difference of nitrous-oxide 
and oxygen across the cuff wall and possibly the solubility 
of these gases and nitrogen in latex rubber are the most 
important determinant of rate of gaseous diffusion into 
and out of latex rubber air filled endotracheal tube cuff. 


Stanley et al (1974), further reported that 
endotracheal cuff volume changes were directly releated to 
the partial pressure differences of nitrous-oxide across 

I 

the wall ©f the cuff. They further noted that although less 
diffusible than nitrous-oxide, oxygen also contributed to 


an increase in endotracheal tube cuff voltime when its 
concentration gradient across the cuff wall was high 
(75% out side the cuff versus 20% inside) » When lower 
concentration of oxygen were used that is 50% passage of 
oxygen into the cuff was negligible less than liran in 4 hours o 
Nitrogen diffusion was the least of these gases studied. 

Stannett and Szware (1955), has shown that oxygen 
is 3~4 tiroes more diffusible than nitrogen through roost 
polymer membranes. 

Barrer et al (1958), has shown that the process 
of permeation of gases through a plastic or rubber membranes 
occur as a sequence of three phenomana - 

1. Absorption and solution of the gas into the 
membrane at the one surface. 

2. Diffusion of gas through the body of the membrane. 

3. Dissolution and freeing of the gas from the membrane 
at the other surface. 

According to Stanley et al (1974), at least one 
of these phenomena is impaired in the diffusion of Nitrogen 
as compat^red with Nitrous-oxide, through stander^d latex 
rubber endotracheal tube cuffs. 

Stanley et al (1974), have shown that intra-cuff 


pressure below 100mm, Hg have not been shown to result in 
lateral tracheal wall pressure above normal systolic 


arterial blood, pressure and therefore probably do not 
cause enough tracheal wall compression to produce tissue 
ischaemia. 

Stanley et al (1974), reported that nitrous-oxide 
would appear to be a better cuff inflating gas than air 
or if room air were used, it would be important to 
deflate cuffs periodically in order to avoid build-up 
of endotracheal tube cuff voltune and pressure during 
nitrous-oxide anaesthesia, . 

Stanley (1975), further studied the diffusion 
of nitrous oxide into cuffs. He found that 76 to 88% 
of the measured cuff volume changes were the result 
of diffusion of nitrous-oxide into cuff, while 2 to 10% 
were due to difusion of oxygen* Such over- expansion 
of cuff may be an important cause of tracheal or laryngeal 
trauma and post-operative sore throat in patients whose 
trachea have been intubated* Hitrous-oxide diffuses less 
rapidly through latex rubber then through PVC* He further 
reported that both high pressure and low pressure air 
filled endotracheal tube cuff sustain significant 
increase in cuff volume and pressure after exposure to 
nitrous-oxide and oxygen. While low pressure cuffs have 
lower initial and final cuff pressures than high pressure 
cuffs, pressure and volume changes are similar with two 
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and primarily caused by diffusion of nitrous— oxide into 
the cuffSo 

Stanley (1975)^ noted that cuff volume changes 
are less invivo than invitro. One reason for less diffusion 
of nitrous-oxide invivo is that less cuff surface area is 
available for diffusiono Only inferior portion of cuff, the 
portion not in contact with the tracheal wall is exposed 
in inspired gases in intubated patients o Other reason for 
less diffusion of nitrous-oxide into cuffs, invivo than 
invitro, are higher initial and subsequent cuff pressure 
in the invivo study, resulting from tracheal wall restriction 
of cuff expansiono Increased cuff pressure must result in 
proportional increase in the partial pressure of all gases 
within the cuff. This tend to decrease the pressure 
gradient across the cuff wall for any nitrous-oxide in the 
cuff and increase it for nitrogen, both of which hinder 
cuff volume expansion, 

EFFECT OF TEMPERAOTEE ON NITROUS-OXIDE DIFFUSION 

Stanley (1975), studied this, using distensible cuffs 
in his study, it is reas^Lonable to assume that at least 
small component of both pressure and volume changes observed 
from inflation to deflation reflected an increase of cuff 
gas t^perature. If the temperature of the cuff gases 


were 20®C at the inflation and 37®C after a few minutes 
within the fuff, according to Gaylussac‘s law the maximum 
increase in the cuff pressure due to temperature change 
would be 17/273 or approximatley &% of the pressure at the 
initial inflation* But all cuffs studied (Stanley 1975), 
not possessed fixed volxime as the above gas law require, the 
amount of increase of cuff pressure caused by temperature 
change must have been significantly less than 6% is in the 
same reasoning and Charles's law, volume changes resulting 
from increase in temperature of cuff gases after initial 
inflation must also be negligible* 

Stanley et al (1978), studied various physical 
characteristics of cuffs on which diffusion of nitrous- 
oxide into cuffs depend. They noted that diffusion rate 
into most cuffs varied inversely with cuff thickness and 
directly with the partial pressure of the nitrous-oxide. 

They have noted that Kamen-Wilkinson silastic cuffs was 
more permeable to nitrous-oxide than PVC cuffs* 

The inflatable cuff should provide both airway 
seal during positive pressure ventilation and protection 
from aspiration without causing significant trauma to 
trachea. A (Serious practical dilemma exists because lateral 
wall pressure adequate to maintain tracheal seal may decrease 
or eliminate capillary flow in the lamina propria and cuff 


to trachea pressure that permits capillary flow^ may also 
permit gas leak aiic3/or aspiration, 

Stanley et al (1978), reported in experimental study 
chamber that cuff volume increases after exposure to nitrous- 
oxide varied with exposure time, cuff thickness, nitrous- 
oxide tension and cuff composition. 

They further reasoned (1978), that intra cuff volume 
and pressure changes after nitrous-oxide anaesthesia can 
be minimized by filling the cuff with inhaled anaesthetic 
gases or using a low cuff pressure regulating device. 

Furthermore they recommend in 1978, the desireable 
cuff characteristics to be as follow *- 

1. Tear resistance. 

2, Thin wall 

3« Larger diameter 

4o Large enough residual volume to "buffer" 
positive intra traeheal pressure. 

Intracuff pressure during extubation in large diameter 
air inflated cuffs be controlled at “safe" level using 
a pressure relgulating devices. Cuff pressure m§^y also 
be manually adjusted to a "safe" level with a syringe and 
accurate manometer. Filling large diameter cuff with the 
anaesthetic mixture during nitrous-oxide anaesthesia is an 
alternate method to maintain the intra cuff pressure constant. 
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CgPF TRACHEA COHTACT AREA, HIGH VERSUS LOW VOLUMl GUFFS 

Stanley et al (1978), observed that high residual 
volume, high tracheal contact cuffs, caused markedly higher 
incidence and greater s^erity of post operative sorethroat 
than low residual volume, low tracheal contact cuffs»' 

Kamen - Wilkinson tubes with high residual volxome cuffs 
also increase the incidence of post operative sorethroat o 
Thus tubes with high residual volume provide no advantage 
for short, term tracheal intubation as required for most 
ope rtai tons o 

Same author reported that cuff-tracheal contact 
area is an important factor in the development of post- 
operative sorethroat. 

Loesar et al (1980), reported the same findings. 
They reported that incidence and severity of post-operative 
sorethroat is highly correlated with the length of cuffs 
used on endotracheal tubes but not with intubation time, 
age of patient, type of operation or intracuff pressure. 
They reported that while large voltame, low pressure, 
endotracheal tubes cuffs produce less average depth of 
tracheal mucosal erosion after approximately 6 hours of 
endotracheal intubation than do low volume, high pressure 
cuffs, tracheal erosion produced by former is evidenced 
over a much larger area of tracheal mucosa then that of 


latter 


Further hoeser et al (l980),£&uiiS. that many large volume 
low pressure cuffs correctly manufactured wrinkle inspite 
of proper inilation and wrinkles result in a deep mucosal 
grooves o 

A minor role of cuff pressure per se^ was further 
reported in a study confirming that the frequency of post- 
operative sorethroat after tracheal intubation with high 
residual volume low pressure cuff is independent of cuff 
filling with a sample of the inspired mixture of gases, 
room air or saline (Stanley and Loesar 1979) o Although the 
minor role of pressure seem to be established, it is known 
that cuff inflation beyond the seal point significantly 
Increases the measured intra cuff lateral wall pressure 
and therefore possibly the cuff tracheal contact area 
too (Wu et al 1973 ) «. 

Erikensen, Jensen et al (1982) reported that 
a low volume high pressure cuff induced sorethroat to 
a lesser extent than did high volume low pressure cuffs, 
provided that intra cuff volume were maintained at the level 
of just “seal" throughout anaesthesia, when intra duff 
pressure in low voltme high pressure cuffed tube was high 
and allowed to increase, this advantage disappeared* 

In the study of Loesar et al (1978), it was shown 
that small resting diameter, small residual voltime, low 
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tracheal contact, high pressures cuffs caused sore throat 
less often than did large resting diameter, large volvume 
cuffs. 

Based on cuff tracheal contact area j ensen and 
Erikensen (1982) showed that women were more likely to 
develop sorethroat after intubation than men because there 
is much cuff tracheal contact area in women than in men, 

Shah and Mapleson (1984), have shown negligible 
effect of intermittent adjustment of cuff volxame, they 
alongwith Jensen and Colleagues (1982), have shown 80 or 
more patients in each group with incidents of 44% with 
adjustement and 46% without, a difference of --2% with approximate 
confidence limits of this difference -17% and +13% 

(Glantz 1981) , 

As mentioned above several previous studies 
(Loeser et al 1976, 1978, 1980, Jensen et al 1982) have 
compared "standard” high pressure low volume cuffs such 
as those on red rubber tubes (intra cuff pressure 30 to 40 
KPa) with "floppy" low pressure high volume cuff (intra cuff 
pressure 2 to 3 KPa) „ These studies have consistently found 
a higher incidence of sorethroat with low pressure cuffs. 

Pooling the results of all four studies (Shah and Mapleson 
1984) gives over 300 patients in each group with incidence 
of 56% and 29% a difference of 27% with approximate 95% 
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confidence limits of 20S4 and 35%. 

MATERIAL QF TUBE — Shah and Mapelson (1984)/ have shown 
that the PVC (portex blue line) tube has an intermediate 
intracuff pressure of above 7 to 9 KPa and might therefore 
be expected to give intermediate results. However data of 
Shah and Mapleson (1984) shown a non-significant lower 
incidence with PVC tube than with red rubbers tubes. 

Whereas Jensen and colleagues (1982) , found nonsignificant 
higher incidence. Combining the compressed "direct” 
scores of Shah and Mapleson (1984) with result of Jensen 
and <5olleagues, Shah and Mapleson (1984), have shown that 
it gives a total of 80 or more patients in each group with 
incidence of 45% red rubber, and 49% with PVC. This is a 
4% greater incidence with the PVC tubes but with approximate 
confidence limits of 12% lesser to 19% greater. 

EFFECT OF HUMIDIFICATION - Shah and Mapleson (1984), have 
shown the effect of humidification of inspired gases on 
incidence of postoperative sorethroat. They have shown 
incidence of 4C% with humidification and 42% without with 
"direct scores", a difference of -2% with approximate 
confidence limits of -24% to +19%. 

ANAESTHESIA OH MASK - Loeser et al (1976)^ have shown the fact 
that a mask technique is follwed by sorethroat is usually 
ascribed to the drying of mucous m^nbrane after ventilation 
with dry gases and to the use of anntisialogogues. 


J.^^^CTION - Infection in the postoperative period ronains 
a formidable problems The altered respiratory defence 
mechanism and impaired mucociliary clearance, is reported 
to be the cause of frequent respiratory tract infection 
after general and topical anaesthesia (Corsen 1973) « 
Salivary and other upper respiratory tract secretions 
contain vast n\amber of commercial bacteria, some of these 
are potential pathogens (Cruickshank R, 1968) Transmission 
of infection through anaesthetic equipment remains a 
distinict possibility (Joseph 1952, Kunds et al 1962, 

Jain et al 1980) . As such respiratory infection in the 
postoperative period, is probably caused by commericiatl 
bacterial flora acting as pathogens due to changes in the 
local defence mechanism produced by anaesthetic agents used 

HISTOPATHOLOGIGAL CHANGE IN LAR^X AND TRACHEA AFTER 
ENDOTRACHEAL INTUBATION 

Histopathological changes in larynx and trachea 
after endotracheal intubation were notedo Endotracheal 
intubation with cuff tube cause histopathological changes 
in trachea and larynx more early than plain tubes 
(Kriplani ToCo, Singh Chansoriya, I«J,A, ) , Same 

author noted on experimental animals that changes are 
more severe under ether anaesthesia and least with 
trichroro-ethylene, with halothane, gas+oxygen and 


inethoxy~flurane in between, 

Chansoriya et al (I.J.A,) noted that in ether 
group the most striking difference has been increased 
degree of cellular oedema, besides this the trachea 
as a whole was soft in all three dogs, have studied. 

They postulated that if the same type of softening and 
oedema can be postulated in smaller bronchioles, it can 
initiates patchy atelectasis. 

It has been suggested that all changes observed 
by author are transient and complete recovery occurs 
as a rule. The process of recovery^soon after extubation 
and is complete within a week (Hilding and Hilding 1962), 

But alongwith other incriminating factors like hypoxya, 
hypercarbia, shock, infection, prolonged duration, lack 
of humidif ication etc these changes may not heal properly 
and lead to other severe sequelae. 

Changes under ether were maximum and possibility 
of further sequelae and pulmonary atelectasis have been 
envisaged, (Chansoriya et al changes seen urjder 

ether doubt its use as sole anaesthetic agent for longer 
duration, 

Lindhotni (1969) noted that if assisted respiration 
is done^ this causes movement of tube along the longitudinal 
axis resulting in more rubbing of the tube against the epithelium 


Intrusion of oversize tube is known to cause 
ulceration and severe damage of trachea within an hour 
(Way and Sooy 1965) » 

Chansoriya et al (I.J.A.) noted on experimental 
animals# mild ischaemia at cuff site is due to pressure 
exerted by inflated cuff, congestion observed above and 
below the cuff has been attributed to impedance of 
venous drainage of the area due to increased pressure 
in the cuff as compared to the mean venous capillary 
pressure (Smith Knowson and Bassett 1974) <, 
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M AT E R I A L AH B METHOD * 

The present study was carried out on 160 patients 
of either sex of A«S*Ae Grade I and II at Medical 

College Hospital, Jhansi coming in for various routine 
surgerieso 

SELECTIQH OF THE PATIENTS - 

CRITERIA - The patients selected weres those exhibiting 
the following criteria - 

lo Patients exhibiting upper respiratory tract 

infection and other respiratory problems, were 
excluded from the study® 

2 o They should not have had a nagogofitric tube 

'I’assed within one week preceding operation® 

3® The selected cases must require oral intubation 

only® 

4® Patients must have a free and unobstructed 

airway so as to facilitate easy and smooth 
intubation® 

5® Patients coming in for any oro-/naso~pharyngeal 

procedure were not included in the study® 

6 ® Any type of pharyngeal instrumentation other 

than laryngoscope and tracheal tube was a 
discredit to the selection for study® 

7® Patients taking drugs which can alter the incidence 

of sorethroat, were also excluded frcaa the study® 


GROUPING - After selection, the patients were divided 
into following groups - 

A- CONTROL GASES - Where anaesthesia was administered 

by mask only* 

B- The patients in this group were intubated by 

a cuffed or plain oro-tracheal tube. It was 
further subdivided into 4 groups as follows- 

I) Plain tube ) 

) Unlubricated 

II) Cuffed tube ) 

III) Plain tube ) 

) Lubricated by 0,9% sterile 

IV) Cuffed tube ) normal salime, 

Gu-I^ used is high volume, low pressure type, 
MATERIAL Red rubber 


2 , 

3, 

4c 

5::^ 


Endotracheal tubes 


both cuffed 
and 

uncuffed 


White rubber 
P.V.G. ) 

Laryngoscope (Macin^tosch) 

Boyle's *P' anaesthesia machine 
Laryngeal mirror, for indirect laryngoscope 
postoperati vely , 

Brugs-Atropine, Thiopentone Sodixip^ Suxamethonium 
Ether 0,9^ normal saliiiie, glutaraldehyde 
(cidex) solution 2%, ©•1% chlorhexidine in 70^ 


alcohol • 
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- Endotracheal tubes and Magill*s attachment 
of the boyle's machine were first cleaned with soap 
and water using brush and then immersing the same in 
cidex solution 2 % for 30 minutes. Endotracheal tubes 
were used after washing thoroughly with water again. 

Laryngoscope blade and endotracheal connections 
were sterilized by chemical sterilization using 0.1% 
chlorhexidine in 70 percent alcohal for 20 minutes. 

PREPARATION OF THE PATIENT - Every selected patient was 
thoroughly examined both physically and systsaatically# 
giving special attention to upper and lower respiratory 
infection and any respiratory problem. 

PREMEBIGATION - 0,01-0.02mgAg body weight injection 
atropine 1/M 45 minutes before operation. 

ANAESTHESIA - Selected patients were given general 
anaeathesia by inducing with inj ection Thiopentone 
Sodium 3~4mg/kg and succinylcholine l-l,5mg/kg then 
100% oxygenation was given by mask and patient were 
intiibated altraumatically with wide bore^ Magill*s 
selected Endotracheal tube, during direct laryngoscopy 
the larynx and oral cavity were again viewed for any 
inflammation and redness or congestion. No oropharyngeal 
air way was used. 


Patients were maintained on oxygen, nitrous- 
oxide & ether, duration of intubation was minimum of 
60 minutes© During extuba tion larynx and oral cavity 
was again viewed by direct laryngoscopy* 

Control eases were administered anaesthesia 
by mask using oxygen, nitrous-oxide and ether, 

PQSTOPERATIVE POLbCMUP - Patientsj_followed up post- 
operatively upto one week. During followup patients 
were interrogated about symptoms of sorethroat viz, 
soreness, scratchy feeling in throat and/or hoarseness. 
Patient's oral eavity and larynx were viewed by laryngeal 
mirror after 24 hour of operation, on 3rd day and 7th 
day and any redness, congestion, oedema and ulceration 
were noted. Both subjective and objective findings by 
laryngeal mirror were noted and accordingly graded frcan 
0-3 depending upon the severity of the problem- 


©- Ho sore or scratchy throat at any time since 

operation and no^ evidences of hoarseness at 
the time of interview. 


1, Minimal sore or scratchy throat for the same 
period and no hoarseness at the time of interview, 

2, Moderate sorethroat and/or some hoarseness. 


3, Severe sorethroat for the same period and/or 
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OBSERVATION AND RESULTS 


T A B L E - 1 

AGE/SEX DISTRIBUTION OF THE PATIENTS STUDIED 

INCIDENCE OP SORETHROAT ACCORDING TO AGE AND SEX OP THE 
PATIENTS:- 


Age ! 

Group 
(Years) 


TOTAL 

CASES ; 

SORETHROAT PRESENT 

MALE 

FiMALE ' 

MALE 

FEMALE 

No. 

% 

No. 

% 

No. 

% 

No. 

% 

0-10 

12 

14.45 

7 

14.58 

5 

41 o66 

5 

71.40 

11-20 

12 

14»45 

6 

12.50 

: 5 

41.66 

4 

66.67 

21-30 

12 

14.45 

7 

14.58 

5 

41.66 

4 

66.67 

31-40 

12 

14.45 

7 

14.58 

5 

41,66 

5 

71.40 

41-50 

12 

14.45 

7 

14.58 

4 

33.34 

4 

66.67 

51-60 

11 

13.25 

7 

14.58 

4 

33.34 

4 

66.67 

61-70 

12 

14,45 

7 

14.58 

5 

41.66 

,4 

66.67 


83 

; 63 o35 

48 

36»65 

33 

39 

30 

61 


Above table shows Miat 33 out of 83 male patients 
exhibited sorethroat as against of 30 of 48 female patients# 
showing a higher. incidenGe of sorethroat in female patients 
(61%) as compared to male patients (39%) « 
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T; A B L E - 2 

INCIDENCE OP SORETHROAT AMONG MASK AND INTUBATED GROUP 


GROUP ; 

TOTAL 
NUMBER * 
STUDIED 

SORETHROAT PRESENT . 

SORETHROAT ABSENT 

NOo 

% 

No, 

% 

1,MASK 

29 

10 

34,5 

19 

65,5 

GROUP 






2 .INTUBATED 

131 

63 

48 

68 

52 

GROUP 







lo Above table throws light on incidence of sorethroat 

in control group. Out of 29 patients in mask group 10 patients 
complained of sorethroat giving an incidence of 34, 5%, 

«> 

2, Out of total cases of 160 patients, 131 patients 

were in intubated group and in it, 63 patients exhibited 
sorethroat postoperatively giving an incidence of 
sorethroat 48%,. 
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g;: A B L E -• 3 

DISTRIBUTION OP PATIENTS ACCORDING TO THE GRADE OF SORETHROAT 
AMONGST INTUBATED PATIENT 



NUMBER 


0 

68 

52 

I 

22 

16,8 

II 

23. 

17,5 

III 

18 

13,7 


Above mentioned table showed that sorethroat 
in intubated group is present in 48%/ out of which 
17 o 5% of Grade II/ 16,8% of Grade I and 13«7 of Grade 
III» 








T A B L E - 4 


COMPARISON OF INCIDENCE OF SORETHROAT WITH DIFFERENT 

GROUP OF TUBES 


^ mm 

SORETHROAT 

PRESENT 

. SORETHROAT 

ABSENT 


No* 

% 

• ' ■ 'T 

NOo 

% 

I-PLAIN 

LUBRICATED 

4 

13o8 

25 

86 o 2 

II~PLAIN 

UNLUBRICATED 

24 

72o72 

09 

27,27 

III-CUFFED 

LUBRICATED 

• 

10 

29o4 

24 

70,6 

IV-CUFFED 

UNLUBRICATED 

25 

71o43 

10 

28,57 


(1) This table indicates the highest incidence 

of sorethroat in plain unlubricated group that is 71o72% 
and lowest incidence in plain lubricated group that is 
13 <,8%, showing the effect of lubrication » 

(2) Incidence of sorethroat in cuffed unlubricated 
group is 71o43% as opposed to 29*4% in cuffed lubricated 
group# indicating again the effect of lubrication* 

(3) Incidence of sorethroat in plain lubricated 

group is 13*8% while in cuffed lubricated group it is 29*4%, 
giving the effect of cuff on incidence of sorethroat* 
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TABLETS 

INCIDENCE OF SORETHROAT WITH DIFFERENT TYPES OF MATERIAL 

OF TUBE 


MATERIAL 

TUBE 


SORETHROAT 

PRESENT 

SORETHROAT 

ABSENT 

vi? . 9 "" 

NOc 

% 

"" 9 ' 

No, 

% 

I-WHITE 

RUBBER 

(41) 

17 

41,4 

24 

58,6 

II-RED 

RUBBER 

(56) 

26 

46 o4 

30 

53,6 

III-P.V. 

^(34) 

20 

58o7 

14 

41,3 


Above table shows the highest incidence of 
sorethroat in the P.V.C. group that is 58o7%o 

Incidence of sorethroat in red rubber group 
is greater than white rubber group, 46 o 4% in red irubber 
group as against 41,4% in white irubber group. 
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T A B L E - 6 

INCIDENCE OP SORETHROAT WITH DIFFERENT TYPE OP NONLUBRICATED 

PLAIN TUBES 


INTUBATED 

GROUP 



GRADE 

OF 

SORETHROAT 



0 


I 


II 


III 



0 

O 

% 

No. 

% 

No. 

% 

NOo 

% 

I-WHITE 

RUBBER 

05 

2 

40 

1 

20 

1 

20 

1 

20 

II-RED 

RUBBER 

20 

5 

25 

3 

15 

8 

40 

4 

20 

III-P.V.C. 

08 

2 

25 

1 

12 

o5 .2 

25 

3 

37.5 

TOTAL 

33 

9 


5 


11 


8 



(1) Above table shows that out of 5 patients in white 
rubber plain unlubricated group# 3 patients exhibited 
sorethroat# on each of Grade I# II and III giving an 
incidence of sorethroat in 

(2) The 15 patients showed sorethroat of varying Grade 
out of 20 patients studied in red rubber plain unlubricated 
group giving an incidence of 75%o 

(3) The 6 patients complained of sorethroat 
post-operatively# in 8 patients studied in P.V.C. plain 
unlubricated group giving 75% incidence of sorethroat « 


T A B L E -■ 7 

INCIDENCE OP SORETHROAT WITH DIFFERENT TYPES OF LUBRICATED 

PLAIN TUBES 


INTUBATED 

GROUP 

TOTAL 


GRADE 

OF 

SORETHROAT 


• 

d I 


II 


III 



No. 

% No, 

% No . 

% 

No. 

% 

I -WHITE 
RUBBER 

08 

7 

87.5 0 

0 

1 

12,5 

0 

0 

II-RED 

RUBBER 

15 

13 

86.67 1 6 

,67 

0 

0 

1 

6,66 

III-P.V.C. 

06 

OS 

83,33 0 

0 

0 

0 

1 

16,67 

TOTAL 

29 

25 

1 


1 


2 



(1) Out of 8 patients studied in white rubber plain 
lubricated group# only one patient Gomplained of moderate 
degree giving an incidence of 12c.5%» 

(2) The 15 patients studied in red rubber plain 
lubricated group, 2 patients exhibited sorethroat, one 
of mild and other of severe grade# giving an incidence 
of 13,33%. 

(3) Only one patient exhibited sorethroat of severe 
degree, out of 6 patients studied in P,V,C, plain lubricated 
group giving an incidence of 16o67%e 



T. A B L E ~ 8 

INCIDENCE OF SORETHROAI WITH DIFFERENT TYPES OP LUBRICATED 

CUFFED TUBE 


INTUBATED 

GROUP 


I - WHITE 
RUBBER 

II- RED 
RUBBER 

III- P.V.C. 


TOTAL 


GRADE OF SORETI-mOAT 

0 1 II """" ■ III ' ~ 

NoV No. % No. % No. % 

9 75.0 1 8,3 1 8.3 1 8.3 

8 72,7 1 9,2 2 18,1 0 0 

7 63,6 0 0 2 18.18 2 18,18 



(1) Out of 12 patients in white rubber cuffed lubricated 
group 3 patients complainec^f sorethroat one each of grade 1 , 
II and III, giving 24,9% incidence of sorethroat, 

- ■ ' - - j- - - 
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T A B L E - 9 

INCIDENCE OF SORETHROAT WITH DIFFERENT TYPE OF NONDU BRICATED 

CUFFED TUBE 


INTUBATED TOTAL 
GROUP 


GRADE FO SORETHROAT 



I-WHITE 

RUBBER 

16 

6 

37.5 

2 

12.5 

4 

25 oO 

4 

25 

II-RED 

RUBBER 

10 

4 

40 

2 

20 

2 

20o0 

2 

20 

III-P.V.C. 

09 

0 

0 

2 

22o22 

2 

22o23 

5 

55.55 




TABLE-- 10 


TABLE SHOWING POSTOPERATIVE FINDING ON INDIRECT LARYNGOSCOPY 


I/L 

FINDING 

No. 

% 

REDNESS 

24 

18.30 

CONGESTION 

21 

16.00 

OEDEMA 

18 

13.70 

ULCERATION 

0 

0 


Above table given an idea about the finding of 
indirect laryngoscope postoperatively. Ulceration was not 
found in any case, while Redness, Congestion and Oedema were 
observed in 18o30^, I 60 OO and 13.70 respectively,, 
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DISCUSSIQH 

’ Endotracheal intubation has been known for long 
time and has firmly established its place in raodem anaesthetic 
practice and also in resuscitation. Apart from so many 
glittering gains^ thcit it provides, endotracheal intubation 
is also associated with several major and minor complications 
and side effects. 

Minor sequelae of endotracheal intubation include 
postoperative sorethroat, is still the problem,, True etiology 
to this common problem has so far been eluding the present 
anaesthetist although several factors have been blamed as 
possible culprits. 

Etiology of postoperative sorethroat is still not 
clear but numerous factors have been known responsible like 
infection, reaction to the material of tube, dry gases, loeal 
anaesthetics, lubricants, pressure of tubal cuff etc. 

Contributory factors blamed are unsterilized endotracheal tube, 
trauma by laryngoscope, pharyngeal airway, pharyngeal 
throat gauze packing, ryle's tube, type of muscle relaxant 
used for intubation, skill of anaesthetics, difficult intubation, 
extent of movement of patientfe head after intubation etc. 

So the present study is carried out to know the 
effect of various types of endotracheal tubes, effect of 
lubrication (normal saline 0*9^) and effect of cuff 



(high voliMie low pressure) on incidence of postoperative 

sorethroat. The 160 in-patients were studied of either 

s expand of each group ranging from 5-70 years coming for 
■k 

va^us routine surgeries of A.S.A. Grade I & il only. 

Patients were divided into two groups as mentioned 
earlier and minim'um duration of anaesthesia was 60 minutes , 
Inhalational agent used in each patient was ether. Each 
selected patient was interrogated postoperatively about 
sorethroat and examined by laryngeal mirror upto one week 
for any evidence of iaryngotracheitis and graded according 
to severity of sorethroat. 

AGE/SEK DISTRIBUTION 

Higher incidence of postoperative sorethroat has 
been reported in females (Wolf son 1958, Hortsell & Stephen 
1964, Jensen et al 1982, Shah & Mapleson 1984, Gard and 
Gruick'- shank 1961) , Table no. 1 indicates higher incidence 
of sorethroat in females (61%) as compared to males (39%) <, 
There is no difference in age on incidence of postoperative 
sorethroat. Possible explanation for higher incidence 
in females is high cuff tracheal contact area, and more 
tendency of contact ulcer and granuloma formation due to 
difference in anatomical conformity of trachea in females. 


GROUP A (MASK GROUP) 


Loeser et al (1976) have shown the fact that Mask 
technique is followed by sorethroat is usually due to the 
drying of mucous membrane after ventilation with dry gases, 
to the irritant property of inhalational agent and to the 
use of antisialogogues. 

Table 2 indicates that out of 160 patients studied, 

29 patients were given anaesthesia by mask, out of which 

i 

10 patients devepped sorethroat giving an incidence of 
sorethroat 34o5%o This is taken as control eases » The 
fact that mask technique is followed by sorethroat is 
ascribed to the drying of mucous membrane of larynx and 
trachea and irritant property of ethers 

GROUP B (IHTU BATED GROUP) - 

Infection in the postoperative period remains a 
formidable problemo The altered defence mechanism and. 
impaired mucociliary clearance is reported to be the cause 
of frequent respiratory tract infection after general and 
topical anaesthesia. (Gorsen 1973) . Salivary send other 
respiratory tract secretions contain vast nxambers of 
commercial bacteria, some of these are potential pathogens 
(Cruickshank, Ro 1968) transmission of infection through 
anaesthetic equipment remains ai distinct possibility 
(Joseph 1952, Kund et al 1962, Jain 1980) » As such ' ; 


respiratory infection in the postoperative period is 
probably caused by commercial bacterial flora acting as 
pathogens due to changes in the local defence mechanism 
produced by anaesthetic agents used, 

Histopathological changes in trachea and larynx 
were reported more early with cuffed tube than with plain 
tubes (Kriplani To Co, B.Po Singh, Chansoriya I.J.A), 
same authors noted on experimental animals that changes 
are more severe under ether anaesthesia and least with 
trichloroethylene, with halothane, gas+oxygen and methoxy 
flurance in between© 

Table 2 shows that 131 patients were given 
anaesthesia through endotracheal tubes, out of which 63 

y 

patients developed sorethroat of va:^ng severity giving 
an incidence of 48%, Possible explanations for development 
of sorethroat, are altered defence mechanism of upper 
and lower respiratory tract following anaesthesia and 
ciliostasis, mucociliary impedance leading to more chances 
of infection due to both endogenous (normal bacterial flora) 
and exogenous (transmitted via anaesthetic machine) and 
also due to mucosal erosion caused by ischaemia and 
pressure necrosis of tracheal mucosa caused by orotracheal 
tube and its cuff leading to development of postoperative 
laryngotracheitiSo Ether as irritant to tracheal mucosa and 
effect of antisialogogues (Atropine) used may be contributory 
factor in increasing postoperative sorethroat in 
intubated group « . ' , ' ' ' ■ ' 
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MATERIAL OF TUBE - 

The effect of the material of the tube on 
postoperative sorethroat, is controversial. Shah and Maples on 
(1984) reported higher incidence of sorethroat with red 
rubber tubes than with P.V.C. tubes whereas Jensen and 
Colleagues (1982) have shown higher incidence with P.V.C, 
tubes. 

Table nos, ©sBS, (6-9) indicate^ higher incidence 
of sorethroat in PoVoC. tubes followed by red rubber and 
white rubber in that decreasing order. In white rubber tubes 
incidence is 41,4%, in red rubber tubes it is 46,4% and 
in P,V,C, tubes 48,7%, cause of this difference is not 
clear/ probably it may be due to difference in composition 
of material of tubes leading to difference in reaction with 
tracheal mucosa and/or inhalational agent (ether) used, 

EFFECT OF LUBRICATION - 

Various workers have studied effects of lubricants 
using normal saline, lidocaine viscous, jelly, cream, ointment 
and suggested different views regarding their use. Creams 
are generally more desirable than Jellies, because jellies 
tend to dry out quickly and become hard and sticky on the 
endotracheal tubes when applied any length of time prior 
to operation (Card & Cruickshank 1961), 


Conway et al (1960) reported that cinchocaine 
1 % ointment was associated with high incidences of sorethroat 
but Winhel and Knudsen (1971) have shown that patient 
might benefit from lubrica|ition of tracheal tubes w£tth 1% 
cinchocaine jelljo Conway et al (1960) have given possible 
explanation that greasy base of the preparation might dissolve 
some irritant substance from the rubber of endotracheal tube,, 

So varying are the results of lubrication that 
Jensen et al (1982) suggested lubrication of tracheal tubes 
provide no advantage in terms of reducing sorethroat after 
operation. 

On the other hand Loeser, Stanley et al (1980) 
reported that lubrication with 4 % lignocaine jelly containing 
polyethylene and propylene glycol was associated with 
increased complaints after operation, 

Christine Stock and Downs (1980) studied the effect 
of lubrication of endotracheal tubes with many lubrica&te^ 
which include water soluble jelly# normal saline solution, 
lidocaliie 2% jelly and lidocaine 2|?S ointment. They concluded 
that sorethroat and hoarseness occurred to the same 
extent as those who received non-lubricated tubes. 

Lidocaine present in lubricants do not appear to decrease A.v\cve\.ewj 


of sorethroat 


So> controversial is the effect of lubrication 
that many investigators have reported that intubation was 
mechanically easier when some form of lubrication was applied 
to the tubeo 

Method of lubrication used in the present study 
is sterile normal saline 0o9%« Incidence of sorethroat 
with lubricated group, both with plain and cuffed tubes 
was lower than unlubricated group (Table no, 4 (6-9))* In 
plain lubricated group incidence of sorethroat is 17*8% 
as compared to plain unlubricated tube in which an incidene 
as high as 72*7% was achieved* Likewise the incidence of 
sorethroat in cuffed lubricated group is 29.4% as compared 
to cuffed unlubricated group where it is 71.43% 

(Table no. 4 (6-9)). 

In this study normal saline 0.9%, as lubricant 
appear to be the agent which has decreased the incidence of 
sorethroat. The reason for this may be isotonicity of normal 
saline making homeostasis constant and no reaction with 
the material of tube and mechanical advantage of lubrication 
with normal saline, 

EFFECT OF CUFF - 

Effect of endotracheal cuff on incidence of 
postoperative sorethroat has . been studied by several workers 
■from time to time and they .hay®, controversial result 



regarding its effect, Although cuff anchors the tubes and 
thereby decreases movement of tube with-in trachea but 
cuff can cause mucosal erorion of trachea leading to 
post-operative sorethroat. More so, when cuff is inflated 
to beyond the just seal point it causes pressure^ 
necrosis leading to postoperative sorethroat. Nitrous- 
oxide has the ability to diffuse into cuff and so causing 
the over-expansion of cuff leading to increased pressure 
neci'osis of tracheal mucosa (Stanley et al 1974,1975 & 

1978) o 

Cuff tracheal contact area is, an important factor 
in the development of postoperative sorethroat. Many 
authors have studied this fact. High volume low pressure 
cuff caused higher incidence of postoperative sorethroat 
than high pressure low volume cuff (Stanley et al 1978, 

Loeser et al 1980, Eribenson, Jensen et al 1982, Shah 
and Mapleson 1984), Possible explanation given are 
(1) That many large volume cuff wririkles inspite of 
proper inflation and wrinkleb result in a deep mucosal 
grooves. (2) Tracheal mucosal menbrane or ciliary 
damage in direct relation to the cuff tracheal wall 
Gontactarea, (3) Bulkier and larger low pressure tubes 
produce^ more damage to upper airway structures on intubation 
d$ extubation (Loeser, Modges et al 1978, Jensen et al 1982), 


But when Intra-cuff pressure in low volume high pressure 
cuff tube was high and allowed to increase, the advantage of 
low cuff tracheal contact area disappeared (Erikensen, 

Jensen et al 1982). 

Type of cuff used in the present study was high 
volume, low pressure and cuff is inflated to just seal point 
with room air. 

In this work incidence of sorethroat in plain 
lubricated tube is 13.8% as compared to 29.4% in cuffed 
lubricated tube (Table no. 4) showing the effect of cuff 
on incidence of sorethroat. 

Explanation for above result may be that tracheal 
cuff produce more damage to tracheal mucosa or ciliary 
activity in direct relation to the cuff tracheal wall contact 
area leading to ciliostasis, mucociliary impedance, stagnation 
of secretions, ischaemia and pressure necrosis of tracheal 
mucosa leading to altered defence mechanism of tracheal 
mucosa giving good ground for the development of infection, 
thereby causing laryngotracheitis in postoperative period. 

Hence in the end it can be concluded that the use 6f 
plain white rubber tube Qubricated with 0,9% sterile 
normal saline would provide minimum incidence of postoperative 


sorethroat 






CGNCLUSIO N 
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CONCLUSION 


After the study on 160 patients and analysis of 
the data obtained# following conclusion was derived at i- 

1 . Incidence of postoperative sorethroat is higher 

in females than in males (61% in females# 39% in 
males) , 

2o In intubated group higher incidence of postoperative 

sorethroat is reported than in mask group (34.5% 
in mask group# 48% in intubated group) , 

3o Higher incidence is noted in P.V.C, group 

followed by red rubber and white rubber tubes in 
that order (48,7% in P.V.Co tubes# 46,4% in red 
rubber tubes# 41,4% in white rubber tubes). 


postoperative sorethroat than in unlubricated 
group showing that 0.9% normal saline decreases the 
incidence of postoperative sorethroat (13,8% in 
plain lubricated group and 72.7% in plain 
unlubricated group#. 29.4% in cuffed lubricated 
and 71,435? in cuffed unlubricated group). 

High volume low pressure cuff used in the present 
study has increased the incidence of postoperative 
sorethroat (13,8% in plain lubricated tubes and 
29,4% in cuffed lubricated tubes). 

Incidence as well as severity of postoperative , , ■ 


sorethroat is higher in group tubes, 
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iMSiteiim iMi Oramliig nofeoiKlal i©» o«MW9®«fc of 

' ' i»iPe®iB®4 gw i :i o Bfco itStJi fiitoiittLt;toKif 

guafWtoi iiiwloflo wmSomaam oxA lafonw^^ 

Molt®* £JMJ«ir isitf»il.ti8i mm ts^ 

iiag«MikiHlJM^ «nf MmmmiSM^K 

ooKMifIttft i» wAJm anolotte Mfi»MMi 
mm tte% If; i« afnllair m *M» «» iJt aciooe imm oofoOacn 
of t! |a» jFn^ttlllfy 

MumOBt Oit ml, 1 100 -31: 1 IMOISiCftjlWl IMBMtlffli idffe 

tafyfrip^ I ff f 

gmwnetmtl i M *|M ii a <MiiiaiHi»Aip^ . f^^ ttugf OlM Mi i pdl felpi® . f Apiffi. wmm 

j g^S fiy fltfrlKF ItaMfilwIlNIfi 

tUnolliiMII i if ft ytiTfifftfi! Im^mxm o# 





&m S«t# 3s^ ?tli mi/d, 30i|i <a^:« He' leMUM - eo l aiUkm o£ 

B%wis0sxn^tii$M enl^iiiii&e oc ^uMeffcslii e# l}esic« 

^kleidi efe eSNMeniNaS %te psee.iMMaot of ewireipel 

feeuoi fe t t>wt tiiiwiTi «f^ | ,<g|% ^fua ^ loaoMi %o Im 

, flwi y IseiMt Ifi^apj^i p ^ 

liMtmlel. fpewee 1^ wmMftt ilaaMU 4HWi Ist iw w tt i o l iJ^ IteM 

g memljamiMateiBti Iw <g8tj«*iita9> hwArn’klym ^m^ 

'!wPa®^ia|^^*1IPPir*lBWIWrl?WSlTOlWll^W^-™w!T^WP fW^yjl ■ - ;SP3(|I« 7W^?!eilw^'iprTiW*^;^|^ 

IPvftIfsMEil eXCHf^TDl csDMBfXMif fel l# fflfei##|p »i afct>4*!iii <&# IPeiHtljee 
IiJmiI* i tiaa i#Mi#i i ii «Nww»,t . eiidie tiOMni^to %|«# Iweii; »«i«— i.Awa mKwwi 

w»53p*ippfWfiF' «>ww*WipP" 'VWfi!<p® jR-sWiiFPWP^^ IPf'WPwl^ I i ^ 

mwMei^ *fiilie* nHIltt Heliti eMiftoii im eod eUopieiliii In 
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imd tfm warn tintai ms 

im/ekmOMl In p»3etinX tMXnlmmm vomi3m, wmAn:miBm 

wmm ctoi:loii SawlJiig tte mohsmI mvl in mom©* 

mmiim iftcdnsi tte wom^ ttwt mmismm 

mtmtm ItWk Ji’l % jmP 

^yMli WPliiilliP JWpmMWWPP MMm 

»il!ttiniit>iaiKjfe MgiMMia. fehn l!MiK8!tfjmir i,jtl, taattiiafe. ^WSIMMNllif^ 

l;tei iuMB ^y|i'igi|t %ci sills #.B lCl 


cS(»|iQNdte» & CSf 74 > &l»Bmmi>d %iM «Mif««t; nf tmmn 

nnnij&tio MslDiWift in ^lyP *fw<|wipAB|iei!'Hj^| ^^ iiniiiAInn* 

ffeatyair fi|»Aft m 1S<I »ir.hf.*»ltgiiaiiM» tmMmfk 2m iait».«... *ii»*iim 

WGiw^': wQim nsMnKntd in offl t fw*# jM& inaifini in 

sybvCni&AMMntR fW MlI W l I rlP'a BbiiMt c w f liinnnr iMMexinaiM 


bnsm ttiiife hmmtm m i»ipii;iMUx»tiMi 

pnKMMMloii 

mpm^ mA MstelmeiiWHi mmmmrnji^ ^mmA Miring 
mmirnim mmimnm inr Mio «iniaMS»iinii oi ttw gitom 

nM tim mmAh in tiifii pifetein nf iMitpanowi eawMC ni tlm 


tMm ^ kmUn$ w*m rn^m niisn JMtewMim &M rnampIamiM M « 




a» • a@®«St33f of tow 

U»mm» lacic of mipllmmmm, xo^yowl 

£]Luid wei^ pootio JyMMi# tocfmfoftJLIar oMf Mftliod* xotihiowi 

. y a ^ l i^ f^ lyi^ soliybeed of 

»&m PiUftl osod fMi»wiii «» blologffial «liMi.fiiii0*s ov«r 
hwcm^i pc4Mii^ .mit. lymUm ih^Sioidchp lawBO flmlsf telnim «i|f 

M0lo#.o»l. djps»sfng[« ^goiMaa. V E U^ai i:ip»ftwd «lAi3«r 
zoiM 3 .tii» 


mmmm mmm 

**♦•**•#** 



jgasaiWBBrtb iMts ^xsiiAKiiwi •%- 

mMml, CaXiMm «0i»S.t«3># imm mf 

%i:;il 19®3 t® <»3 b®>«p® of mmAwm 

jfpa tiadktewMi fw^ial ww^ajcajaa ifmmijom^Qmgixm) mwe 

tSmEmi3L Imsae m M®-43EW«itBfip» 


SfmmmMj m mM. mmrnrnm.. 

•Sm puimim» ultli l«fe»afc ia9Bt»»®» wm taJem 
I» « «!«•» t*wy «®ii liMi i»iiw(a fcfeowoiiilar im 
w&MiMS ti# wi^Naf %» xmmm laiocid MMi ■aiiol^ l^■d^y•|dUll. tftMm 
4t iNMi o l oan taiwr iWlod wXth wtMm* 

Wm mix tliJL«taMw ms^mm imrnm mA mmlsm tiwi 

mX mm&rn wXmmM mmes0m mm Wm rnrnmmM mmWamm, it 
lift* mw»x9m& wmm mrnmxm- 

tti® hmmmi iwteiiiotl. mmW mm wm mWs, mwmmX w mm 

wmmmmmA mmWmmm wmm mmt « £L»t «iiKeiMi» it m 

IH,..ll<Bii liitii Wit4MB*:l.-| .ii | ®iffi# a m i3L fl|t|f|tt' fttt# 

«ti^f tMMiJtoini mm» wmm mmmmX itM its twi iMBW t 

witfe %lm mXfi m $mmiXm mmm mwmm* tlmm mmsWmrnm 





AU. t3m mmm bmtiMm 

Mia^fffaQa^i, «^tJlmr dMp ckt fli|piad!Kl4:^^ ite C!wi» l»» mme&tmiist 
m: mm. «»f tM» iio%l.«»il 

wmm. IZ hemm ei ttse ttoMK^ tojunsar imm im 

tMm ixmii^0mi6i!m »i felwiir mm* »«* aocio m a mma e 

mta^^i mitmit$xymixm &i wmmA modm mt 



1!^ wm wmA m 

mmmkimik ^ «*«»> immamM. mmm$SiMMse wm mmMmswM 

tiS iMt •a^euMgg^i.t^Mt. mae ‘|*«>g% i #^l . %ttij;ii»Mi «ii laaMp^ ^lliCI fiUMl lfl-¥Pl 

MidMOir m aSbmmm iMa ««iMiMIMr a»» oMMil^i^eiia 

oy i tf Jliii siiww S 

Isr jaMfe a IbaiAir ^gl!lB^B, liii£f| MydEft€M(« lA tibft td^JElt ^*<‘»i»**»* 

<jyp' Ctefiip yi^||l...'|..y <§tUKlU^' *i ^| |i f H 

j l# jgfc|f yifi|f | f f JlUk ^tej^ii«i*i*iBf *-!** CMBWP AsK «i^| »i f i> Ifaf i pf ^^i, 

lA JM<iiait»ftiiiii>.> iwfcljiii ' giS #.iteM» <Bf».l.lieMi«tatit» iBiMHi.!ifaWtt*jijii. hhuH aJteBI 1 






mM * 


tiMr «€ pm%ims 0» warn 

mmmsiikmmA ma gemml txmtmmt^ wm gi»mm fco 
prntUamti^mm *|i% iiifsi«l««i# -mm 0mmm immim* 
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Vswiii «»i;i«iiiwrN^ wiitoaraft tawalofeicf »i«ls«©wa« «Mr MX 
UXdimmm §a«M, wetHmam) mm M wm 

m. tim mxm, rnmmaa^ a®p3i.«!^i«i» mm Amm In mmM « wBf 
li lw i wAmmAmA Saefwwi tis® Ikw^wb* tiat l!WU0s4# 

^ floaail mcl^ mm Atmm *» i»®l|> Isw ^ 
rnmAmaimm im •imm ix mAimem »a«S.lir te 4x^ Mm* thm 

mmlMtiM nw# iipplJliKl t woo fefo woutCMW jCM$lxii|l 

tte wwwd uliil* ftai mMemm mm im'UmA 

tim mm^ 

Zm wemMm mmm MJcb tMm m aA dm %imm md iciii>te»» tSm 
mm tmSM In pa*o» fcf isoirwc*®® ifc iietfc iiiiA 
gmm Mm ImmAmoZMim mbmiJm mSXmd ipuMif Zm mUrnmimAlz 
ZmemmSoAm jpn^istNi Mlw tte ciieMA;* iCki^ iiMIsiMMis# l^lwr awatdMWM wMi 
li«@b aJieme «i vAMrnm meif ^tawn^y^ 

m mm wmA m tZm Zmm wmmk 

■ : iSrP*'^’*w(WPipWPBipippi*^^ 
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isgf^WmL 

muSm timm Di 

^iiw 5 ®P^rPWIWf^^WS®"^’Wr 

Mmi and tSmi *M 
'Ha^ia3. itJte* <»i 


iixstoisr 


(4) &3ti» tJkm &M IsiiCD. 


C JUL ) €»£ iM»£i( and nal^ism of 

ii»iE9^ ^ tte i;lnMi of lanxm 

iili l €mm #f 1mm 
Clir) tJoaai»Mfe Cif 

(i) w&im : 

fill Oi^aaftanff 

'T|| 'diWpPPiiP*' ?|F WPiliPlWiP'^’!.^WBWWWBiiW |^^ 

I it A I BIJMNyMPi 

^/flPIHWPiPWPir It WiWinW”''^ pps! wsij'wwi'”'^ ■ 

Ciirl 9mmK 
IyI mswmdM 

iwM.} moctaei^ fKOBt wmmd mmum 

iifiJL>M$^Mm^ in mmtUmiAm ^ i» 

■ Jfe. iMffltmii ■ Ili[ ■•flip ijlf 

I’ididpnsr 

fiiir«i<^ 

(it) mmeeiMiMiim. m. tte tMm mt oMoitei 




x-HtllHI 






H^dxaidLtm 
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aocM mid wmem mu Wmm tnKi mgm 

&Mximo wmwdgm fwm 3 imt:^;lis So ipmues tia4 
ipipol'iiijig Imm tdm So pwc omk ut m&aI. te%r mi«i«MMi ajpaii# 
imlf tlim mam wmm iMm h »i ai d iM mmsSMd lioipitol. m^MiA 

m heaiim tjS iaaiiiBl.ifMa[ latMMfe^tiwiarfl. ImMtim «» 4»«<irit <«»«* 


Of Mai. il |MM*« 10 ^mdmm wmm htumt M 
jfamm of mm* ^ «amm Ca maam md 7 Mi»Imi| a»<i* attOitS 
wmm hrnkm M fMP» M mgm* ^ mmm IS madm mad i fawiliMil 
4»f»* la^aSiSbMiosti %h*m wam» oi mm mmi la mmm IS 'MiM 
md # §amdmi a*o« as*4^il wmm Imhmi ^lo pmeo of mm* 
wm mrn^ Mm 30 fmm m mm mm m madm of So 

3fM»* Mai. iMlo piAlMi wmm iml MOo jpftlMil 

m cs&«iit4 

.jlgllgyilii^ 

MwiilMi asm 





C^O Hal# mkI M MmaXm} i»«« 
■mmaxcm^ e^ }amm t^mii tte vm iM liUt 4al% tumm 

%«ilQi« S patlMisft (li**13i9(l laiixi»i nMJm w»Mms out 

ol^ %iNiBaf % imobvi oalo 2; 

S^teJIil^AbJI. 

lilEmliig lnwitljewi of Bum m / a k ^ m ^ in 4lieB«e«tii; Box 


16 w 


Bm MmeM m am Sm ^amemim ago 


3* 

# .3®' 

2* 

31 **' 3® 

3* 

31 • ; 3® 

4* 

31 * 4© 

5* 

43 w S© 


IQyfeaii, 


Ita lO 

f""'iW'.'*iP'Wf;<^imiiiinni||ijiii iiijpii jiuppi 

Zm fim&mx 3 


3kiti3 


S 

# 39*31$ 


3PI '^3*93$' 31 


33#a9& 

•«#79 


43^9^ 


14 ook oi M iioidUiMyi ixiliiif 

37($4«83t3l> fjawa wgNm* '"' 


gtiirafcT^ ^/ ^i^iaaa i.f!^^.iljpipyp itai. 


4*413. 

M»3^ 

34*m 

3*231 






•tulteisNi iWLl# nojettiisi <wi iai« fc«i tofe l CHft# 

uaMW wmm «ip«*Jlcta3. miA S wsm tmamm 

©£ ttsft a.i'|i«ifei««fca* ir neat© inuMdlir©©# 3 fwasajp®# 
uMaiM, i ^ttefeidUsla® aratf. I. ps^iSmt was ao<te»r «•» 
i»Jajct«i £]ce»ii fijasN^fasieeKa* 


ii*llt Q j Mftt 0S 


FiUiaa aai i iii 
ax' 


Oturanfe S 
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meA mm m 

mmm^' 


lia*|!fil,lMil «H«r 1*0 imwaoi 
mmm0%U^%Ul%hmm m^rnxmim «3^«« mmoA^ 
Amism mA MlZ^9Qi$%>mm mmAkf wmrnrniMimmA^ 


i^KUKtng timm ^>msmm imm mA 

fogmskltaa asri-iPika 



siij ff«i.ik0 tiiksi gpKwte of oQofeottljEiot^^ of wmmA 
tliMt tulfiio of aO wloik lfl o 


!;« ai^paM^tlar oiaan 

a* tUM oBiitanafi^^ 

1« ' OmM 


as«0G^ 


im ll mmm ik%4m%i maatommm^ mm im^kmA lAfcfela it 
iMpm 0 km t nftto St*ti kmom, moA Mm rnrnmm f mmmm 
hmm* AnW Mm mm mam wmAmmm mm mm^MmA lAtfeta MMA 
iMffit pift aa& 1» oBfflf mam «ib«r 1*0 lnssiWi of liMiiigf!# 


agMitoi tl«o Jj«5«PW^ 

rnmUmmAm mM marnemm 


i||||'&3^:'; 

K/:::v;'3S!i| 
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Of ai OQMO to tiiam wmm IS 

l«»W) mm lioiKlos Ioe» taiaa teem# ® oomr 


1I**3IS> % I OMMHi aiw^% m& % ossMft i««Ei» tetete ai»4o3ft 
teaiMi# iMMOi tevlilte Jte& ^ppow^po* I® 

•Bteofio mitemao «fiio ^p^iite# In & omos# teiKlm 
'lim ig^pHott ate iji S emm tete ssto^amMe wkko a| y.|.4..te to 
iKiwa 4 »m 


Steidos l^ooeateogo o£ jams 




Stetemi tte lateam of mBm Mm Mmmmm. 
aamxMmg te loo^ oao«iliaante of 


'© •» 10 
Is » a® 

IS » 30 
31 « 40 


ss«^ 

ll»«F of oateo 


S( 





tlMi maiM 

mam wiaih,0 mMmt «f puila muA MMmaimstg < 


of Wm&e 1^ xmstgikitmf mmtami <»M ocwslifcai, ainS gscMMi 

.ilt<ocsUol^ iQm of ne&Miig ^m an tMm &i woumSt 

m^midxm m owtoaoi wmm a3m -ivi turn mMmmSt 

i^fpoe of mmSbmm gp^JHatteidii^: :: 

^ #f m oMitoyte murnmam wmm^. 

mUmi of pern mA mm&mmet mm mmaeAmA Mm U 
mA Sm onlr <mo mmwk mmSagmim mmA mAMmm wmm manpaslmSi^^ 
'HC HJI 

j9!PflFWMW!TOii«pr- ^lilMPIJillRP'W.lPPliip'liPilmlo^^ 

mSi^ mm 

AML>ah.. .■MJu.^mWm..im ;i,,-fM ..wahtte-A^. Mu.. 

mmm 


i;* 

■0 • 

la 


11 •* 

2Q 


n ** 

30 

4» 

u * 

40 

a« 

41 •» 

90 


s»*a46 


7^mz 


MrnTm 



of 

4xi»Rctof| 






•itaiotbio 

■ ' ' ' ■ m 

maL m 


A 


9%mt 


%2 9ZmW9 




i»m2 


la m m0m, omim uttMa 24 i*e>y*» &g «qpi»3ykeilb^ 

0 M Xa mm rnmmt cK>syui@ id»t;l3ii) M immM 

ia 4 €»Mm 0 ,i3oaiJig mso^iigm^ ia d^4S bmaastm AM timm msm wmm 
dmp Smxm* 

It; waa aiMiMvwl tiw^ la mM womsM l>f 4taail(;it;i« 

iSMi»'Safia« At; imoum i3*5f aa^ «littwsfc 'ta mowKl Piirffca 
fair latmem &£ i'4 lmtX9>» 12 lioitsal iteiwi* MM ttiixteMMl 

took ixmgmxr tiam il2m>24 Iwiisa) m-ismmm--4x^ anil 
«A@irwt to msmdi. Msf aoia^ . ' ' 

2a k^mm 24m4& imacm^ m^h ^rpo» of mammm mmeimg ti»t 
immsiX_ feaal^ ataitoA oaisMas m ^ 

9^mxmA to mmd la mmk 2 faf», rnmgsmrn mmimmm 

hmssmt c^twpo ami m rnmUmm Urn mtmx «liaa$pa tmm 

f oltoidijas to Uii^ Mxammrn *li32. tM^oa®#* mmSmmm wm latilta 
opaqwt ifwa ^jf^Aoa laii mi MX mrnxma flaying* At hmmm memm 
tsaa^nKMM:. Mm a4»4S Imwi md tXm MXm osiloux 
IfolJwcliiili 

22 of tte aialaMiii#l2'7 ^^laaloa muM. # J^anliM tcW*. oliMeAeiii) 

«mca nMof ititliJUi 4 liomi JelioMix^i laMMsaiswt;* S AmsAim ^tdxMk 
ctedm Md 3 imloa MiXii wmd mMm Oolag for I 

mm MmmMm. mud 2 ^anite mm mwimt 3 ilm# mm immm. 


fel» Imo^Slato efAoct; of dlffocwf; dioioaiapi 
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aftmr # amil im» IS <i 3 £^» m 4 m MMmvtamswmm 

mMk€mS> with w^s^ueii ha mH&Q tha m&^tmu&s jyti wmsSmm 
9 £ pmrnmmtiemm 

7 wmmM C# to whleli mmi&tXti mm^xmm wm md 

mm to iMliito jgnUi. tMctoto® 'mm 

toMlfiapi* C^taito wtonto tluit eoiilsysig^ to® <te to pm §aamtim 
Jji took® toflwi* 

afea&Jte»M 

%0ifteQ to® iiMsitato «i£ ma&imgB ®to Pm §ommtim 
wftor Z MM^x&ah t^rp® of ttototteg®* 


T^fp§: -gM ^tsammmioijf 

1M®2. 


Pm 

towstio® 


liwtoPPto 


’^'” 4 ^ ■' 

' ‘ 

M&# 

■: IT'.™' ■ ■■ ■ 


' as . 


3i*«0@7 

'''“ ' 0 '" 


gfcti.i.. ’ 

ffiMtobasiOii ttootoA 

MI!ll«iiMa 

as 

a : 

. %mz 

a 

%mz 


1!to «tolc^ie netomto tototoa wammSm 
mte^JuatmxmX Juftoblem# too ^mmihpmd pm&m o mom m totocfcloii# 
wsMitoS <2®to3opod ktiopi^jf liCMSc^scQ® ®od iwid ooo 

Momd ilotoli^ptwl tokigiirlooptotoi '«nd • toli too toU 

tMctoao® iiMiHeaci® tototoS wmmd totoJ-opto Zmw^amamm litfiMMstoto' 

totoitug of wom^ mmatmem tototoS lair 

%m rnMmemk totoutoag** 

fto« of Aotooito tootofeto Miito®a« Walt ’mMemm 

tonotof tooto towttoBa o tcototo iwi aii : 




ile|r» tiM 9M tiijlcli 4 imSt o-»S0^ 0 ! Biupsii^ 3 toaii XimXM ts£ IMIM^ 

3 tys^ a3«»3D% &£ imxm mtiX i tmSi 33*40% of Mnai* 4 MmioAi 
lioalacl MltMn 34*30 4a^e tlja% 2 -0*K^ ImiB*# 3 itiio3.iifi0fl 

III* 30% Imsw mA I Ii3MoIiii.iig 33*40% BtixiHi* Oei® aam 
18% €»f Bmm iM log vm 20^ to »ic>toofteKl«i« 

3 wamSm (II3«043%) lioaJod $n 33*23 4a^«f 2 Inwolirftg 0*20% 
Buxm mA I jjxvolirlng 11*30% iiosiMi* I lioiiml (4«34a%) 

I.2i*3c:^ Mmm &m£mm Saooloi iM 3&*3o cla^o wul mm i«iiBdC4*38l@S2 
UnmX^Axtg I2i*30% Hiioi mmimm tmljaf jyo 34*40 


13 tlDOatOd foil 

f mmAb f *«• 33*844% C# 0 * 10 % of ba4|f miKBmm mA 

mm woma^ ixmsM^ 21*30% <%£ 10 % wuxadfoctt)* liMlal Hi 4*20 
ooft oeoiif 17*482%) IJi*'3Q% of ho^ mx£mm 

io iJUIS Oaf'll* tte wournm luMeljag I3i*3c;^ of Wmem 

l^a3>o(l iJDt 14*30 Oafo* "Sm wmA» ClS«3iSK)« mm tisiOiig 0*10% 
Boim anO mm liaAriJig I3f*30% Biupao kumheiA 4ii 2I*2S Oa^o tloMi* 
&m womA iT*44tf^ Mm&XiiAMis 11*30% of 2310 % maxMm iwsolK 
^ii*4o to tiwil^ 

Out of 31 wmmA& In total oojoetion of iMf^saoo . 

OOOtUetKl 3A 4 anOlOti4E MMMflO ttOGitOGi WSU Umm Mu I ftlll 
tllloteHMiO latafB^ay aa i^ tJPtitOf 

t)io ii^PI>OAXii4 to to tho ootioo of sojioobloii* In 

IW»P^P iwpWliwWwl® IPWPW WKlPWir vJfc 

Xo 2 of 4 otttoo Amm mmAn^emam wmm vojoctloo 

«r«!i»ii» OOCXtllHl XlOQliiattf iSliO to fttUiiOO of gKMMif-iml. of 
fbaANii OKWMi laoMii JLoisMr tuotol lif ottllilotJl o mtoi# oio o # 








fi*. mm • • 


a R s 9 a 

<S 4 4 4 4 

^ m m m 


a aa 9 a 
^ isi :i 4 







MJk. t!bmm m»m wem i>r 

»% Um ttam oM M tim lanm^teii^ 

I mdy^cs ffimliEBii® twmSimi. omm» ^a9®3Mvm& 
b<»tli ixxmMxusf ttm mem of siodte* Om msaaHtUt mmiimmm 
mmi& mA mm HftU iaai^t»£oiM 

29 <306 of M womid mmimmm wmm mmd Mlth good 
ovor tte n^urfoea* ttoaSbed mmn^ m xi m m wm pskeikt mrnmh 
ma& Iwd flA mxgiJMiw Wmw liealod mmadM Imd pixik ma& xsalJMid 
itiixf ooo wim nmk iittX||to»« ^ mdotfo ma^txmm tmmrnM Mad 
mi& mm inm. idtictaoae tmmkm mima bad lod# mMm& mmimm 
flat {Mopfidiia* sotb Xaittor dtesvadopad iK o l o l d latea«' /'. 



Pfen'toiigimtfMn Burn 
mnplicMitten Mwiteraa#. 
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sjMm the iiitmlutctJUm of the *%io 2 o 9 ic»l. hgr 

Bioim C19S3) in the tfsatmetsb of bom m impi^er of 

imretttigatoiw isot^i 0 IM90 Bappapart i$7o) 

eifiphasls&ea the effectivcineais of honiogmj^ end siaciogmi^ In 
contmlltiig ln£ec^;loii and ialninl. 2 sSiig the loos of psotelJt wd 
fXuide fipi!i the biueid; mirfaoe* Six<v€irsteiii Ci^l) and Ms 
mlioa^Mi have irapoxted m be Inificlof to allogxaftii 

in «iecim«iiig bacteidal count* l%«Qr have xeiated thie faUnxe 
to pooi^er adhomxwe to the wmm& i«ith ssanografte* i^ppapoxt 
and hl8 have x^pofted that wnografte left in 

piaoe for mote than 24 hoinm lilll not oontmi the gsowth of 
bacteria* o»llMgm idieet® are eafj^aaive and not availabl® at 
efvery oentJD®* a iwS^gr of Ijnr^iitigatore have denonetiated the 
clinical foaeibilitf of tmatinsi bom wnwids i«lth ioefcal 
menbranee* Foetal laeiijbrariB® are ©aail^ available and are of no 
coat to the patient* fhcgf aiJhese neH ar^ cbtaiii a b i olog t cal ly 
dosed eound* Figeon(1960) have stin:ed that since the anniotic 
m«iiibrane i« fonned free the ©ctoodena of the ftietns, it is lllco 
an of tUm wMa of the be^* 

She preeemi work i« the «tn% of the effecfciveneea of 
«iti fd.1 thidenees foetal oerabraneiaianion and ctiorkm)* 
their results as regard the relief of pain*. <m*tail of oodng 
and inf ecticwi and rate of healing are aim coffl^^arad* this stM*3|f 
lias on the patients of boms -iiwolving less than SOSt of 
bodr snrfaot area# without oonsiderlng their age# seat # 

t status* lacKfe and ;c^we of initirsf ^od 

oaotaiioaticsk 




3^ timirMls i#cm 

liHiio has x^p^xrted the testiiig of m£|f a^oiifcii to 

stecUlm the naiEjbraiMfi and found the Hcnanal ealiiio lilth I 0 lao 
unit of czs'StaXJi.m ponicllliii and 1 gn oi ittxK$)lx»Ecrcl^ ihjdphate 
to be the best* Xn the ptosant stu^ MBh'imiMfi wmcrn ooUoctad 
f xom iabour loom and cdsatotsicai o{>@ration thoatve# and %me«! 



''£fm of dioriofi or iiitact aMoiois a®«4 ctiorJon was 
sufyGStcti for <i®ep imsus as C4^ i.fc eliiniiiates th© ne»i to 
fcepiarat© the at tto tiiae of preparation ii.i)tMcksr 

isitact RMnbraini© aipckirs not to #«»fiicate on tte woimfl as 
as «io» the «ni©n alone# Xdemil973) rept^ct^s^^i that foacaterlal 
Qxo«fth is dcxMceased most effectively wftien thss toSologlc swtorane 


mm. 


im 




ismeolately after appliesdtion of mwirato* c^y oiie 


of 23 amlon treated %iouisis ana csie out of 13 full threte^a 


rane treated wmm» required analgesics ana sedatives for 


ef of pain proving tnexehy that both the mershrones are 


>Jtal .in decreasiiig pain and discocftfort of the patient i4)icii 


m* 


*\ 
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frcw tte ijccitant fact»j?8 may toe the oiO^r -©ijpaaoMWtt 

air* lie further €x»iaeiitesi ttet 'sliKas tiae relief 4e iiaraaciiate : 

it is not a chcffiiical procsee Ute local anaesthoKla «#l€^ v 

takea ttome tiiw to 'talse effect* lo other words* the process S- ;■ 

could toe one of laeChanliaal 'toarxier as afforded tof the :i;f 

eiiiderinift* ' ^ 

Bo allergic reactioii ipas noted ih aiif case* provino 
therein that foetal RMidaranes do not cause ac^ allergic 
reaction i^n used as dressings* 'ftois is in acoordance 
other r^xts pcfelishecl imm. tine to tiae* ' ^ 

Another observation was iirsfing up of covert areas 
within 24-43 houxs* thcur^sy sto|%»ii]^ oosing* "Hie (wdoran^ws 
adiiered well to the wounds and ototainad a Mologic^t^closed 
wound, .adtierenco Ims been proposed to toe the most iii^ortant 
property of biological iw»t»rai»s, According to 24itioCi945) 
cessation of oosing is protoatoly not due to mei^anical occlusive 
pressure# but it is an ausmentation of the co-a^^uia of plawaa 
on the raw surface thespi^ sealit^ the pores* coagulating 
fibrin then invades the meshes of the 'laewtorane and pxawmtM 
the passage of fluid through it# at the s«8 time making it ' . 
adhere to the raw surface* techaiQue of app3^i«g toh® 
imaHtorane over normal sMn toeycasi the borders of the horn 
seals the periphery of the raw area* , 

Out of 33 wcsind^ considered# S aimiiotic membrane treated 
and mm full tMctoes© Remtorane treated wounds developed 
iiifec^^on* tout of these 1 wounds# 1 wound developed locsalisaed ;• 

\ I 

infliction which was treated toy splitting the memtoran® at that > 
sits and systemic a«itodotics* la remaining 3 wounds V r 

were rejected due to gsEwsralised pi^ collection and in all 

i I 

mHEii ceai^lied* in Z aoniotic mesbr<»^ treated wounds ’ 




®ugyei»tui that both musbraneK help to ohtaiJi Moloploalif 
cXoBiaci uounO mid pmvmA tho of Bacteria £xxm 

thut pia^vontiji^ the loioctioo* £io(reiRi|, aiothors h&m i 
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21 amdcitic Mcftiran® treated siimiiids idEftlito bmlM witisjbia 
2S d^oi 3 wuQds hoaied iii l>*lo diQf«^ nwjwto in l>»15 
4 mm^ An l6-» da 3 f® and 3 mrnm An 2A-2S dag®)* 


lattdr 3 wundii wem emms Uvme ifiiAc^ dmeAg^acI 
yi'iActi could iianiNst cMaged tlie hoalAngi pmmm-m Ttmme mmaltm 
§>hcm that both th«i Mtobxanaa azo o^ualJg 9 C!>o<il Ah pxoAOtlJig 
healAfig pxxH!xm»m hmXiMy M&th sm^ ba a^iaAtiod 

aa a omtsAbutAan of oavazal factoza (A) bg OQ*¥arAng tim 
wukm 3®|, csmroxaAoii of Bupmstidal hmxm to daep bucna A® 
piwwtad CAA) noimal damal call® iihAch »m laft 0 ««i: tho 
MoiuKl aftor AnJ’iug# &xm pxmmtM^ to % aanmxing timm, 

with ma@sbj»»ii« CAAA) absoncse of Ah^otAm Aft also an Aiip^xtaiit 
factor An aarlg and bettor ivaaMng • bino ClMi) csbsexved 
that the trust ioxiied linder the msbrane remained dig and free 
from Anf^tion ui^ll their jpeelAng off from 9th to 20th d«gs» 
'Ihegf beoaiiie csorrugatecJ# hard and tou#ii thus .afj^xdiii^: a geNad 
protectAve covering for the nnderlging delAcsate healing s3cAn* 

Hie healed shin treated ig two MiiiriSiet showed no 

diffexenoes* 29 healed wounds were pAnh#:S«s}ath aiwl tied flat 

margAns.Vour healed wounds had .pAid( and raised mucf ace with 

margins and two wounds had red raised surfaoe with flat 

margins Aboth latter ^wounds developed Keloid* Huo oases developed 

ixmtractisdPe tooth Awolving necic area aiMi the cmise o£ 
was lack of patient*® a>K)paritioii* 

Hsasen Cl9io) in his mmt mtoa that eiwf^sing m wDund 
in plaster of paods leads to thtish and raised graiwlatio© 
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tX»mm oirer sM.n raavgtlii# sclth anoilixa grafULim# gxwmiXatJtoii. 
ti8«i@ neireir jcalmm ^txmm the skin margin. Figecm C19&&I 
ir^cteci that Ci) the xJomaJL MscioJmratian in meet cmm of 
priioaxy healing o£ imxxm m» ahsicnt mmidB ymm eaeamifia^ 
after smexal wmM in amniotic membraz^ treat@»i isa»^ Cii) 
immediate protection e>£ injnrel gsUb of f^rmis psemsitm the 
dc^tmction of underlining cselle# tfhicii if occur %ioitld be 
replacse bgr flbrotic tisaie leading to tMsar foimtioii# cbao «t 
al il94Q> and Timmoagaard* li^zxseii aleo hate noted that 

Mhiotic imtbxsixm teemed to pcatseee motm specifie healiJtig 

poner* Itiegf have reported a etimlatioii of both fjUbacxnia tittue 
gmwth and more r^qpid epithelial repair. 

ttmM it can be aancludecl that both foetal imimbraiieA 
fulfilled all the fimcttons of an ideal biological drwsii^. 
Zn terns of their large mim and m»x availibiliti' ulthout 
oust to the patient#;: am^ actiy^Ulf iuiienor to thO' 

hmograft and heterograa; skin. They minimised protaiii and 
fluid losMA and resulted in marked relief of pain and 
disomdiort. thegr «p|jearad to iinapeas®. tim rapidity of 
i^tlKtlisation. fhe ncMotoaio and non antigenic nature of the 
moiahranes as well as their a«ie»»t qttaiiti.es# make it an 
eaeoftllent idologioal covering for the bum surface. 


I 
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omcuiEim 


effect of amiotic »iec&»rane 0iJl3. tMcte^n 
3iaA>Kaiie (aurnion at^ ctoxiois ) w&xe assS mpamd in 

31 oaMS of bunw^ inwolirinig, less than of bDc% sujfface 
ajroa and foUn^drig ooiK3.n8ion8 wmm dcmiei i ^ 
i* Females axe tinaes mm muEfexer than m^urn &»r thc^ 

&m m^omd to «3ai^2er due to Jxmm mx^m 
2:« inddenos of hum is esich hi#or in imingex age gxoui» 

i«e« beloi# 30 fmm of age* 

3* Most of the buxns axe thaxsoal iit itatiixe* 

4« Both the iKM^xenes pxovi^ good cxnrexege to see axes* 

S>* ^eirtion and full tddOiess niwahxanes axe easily oollected 
and presexved and th<^ can he used safely seireral daijr# 
after presexvation dthout ctiangiiig thalr hdologiod 

yuat^iilPg* 

6* Both the medtroiiM ooiwext an qpen wntnd into Mologioall^ 
dosed womjid thus pzmmtisitg protein and. .fluid lossi^s 
fzcm the raw surface# at the: saiie tinte tl^' prevent 
infectjyoii f mia outside* 

?• 'Has^ help to prevent asnversioii of stiperfidal Isuxns to 
deep hums thus pmmtiaig healing* 

% ‘itm disaaiaiort and sufferhE^s of the patients is teiediatd^ 
rwovad after Mshrane ^plicatJUm yhiti% is the only 
distrM^&ing i^fflptcn ou addiusdon* 

9* the ciuelity of healed sounds is equally good in either 

iMif»rane applicution* i-ioaled wsm^ are pdrls# escKsith with 
flat iiaxgins* 

On €mi|>arlng the tw maidhranes following cozscluKiyons were 


drawn t 




Sf'tili ismbraii# tatas Iionger tinw! to hmxmst ^of 

Jji to iiium aiNttlotio .moe^raoMt olcme is 

a^M'Od* 

Fuii thic^oioBs ra@i!^rai)o is emjf to px^p&m et» it omids 
rifioci to- asmlon £wm olioidUm* 

•^moiotio !iient>ir«iiie aloiw is mipexi^x to foU. tMdtoass 
men^xofis as ii) it is fairi^r stxiarig emd stx^etciiaisio 
aM cm eomr a uliliir aim iii) it is not coiitaiaiimtsii 
with matamai bloody tlifei»£oi» it con aasiif bo tiaanod* 
it>th the iiiasbratiaB era affective in aiisjifingf 

pain and disooiBiciitt stopping ooaini f jaora mw mxMm&g 
pxwentii^ assess of mlcm os^g^sm isxm outside into 
the raw surface# and promoting heaiin©* 
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